Relative levels of inhibition of p24 gene expression by different 20-mer antisense oligonucleotide sequences targeting nucleotides + 1129 to + 1268 of the HIV-1 gag genome: an analysis of mechanism.
GPI2A is a 20-mer antisense oligonucleotide sequence that is complementary to a region of the HIV-1 gag gene. An analysis of viral core antigen p24 protein synthesis inhibition was performed with cells expressing HIV-1 proteins, following treatment with GPI2A or eight other unique antisense constructs designed to bind to regions of the gag gene, at positions that 5' or 3' flank the GPI2A target site. GPI2A was found to be the most effective construct, indicating that the GPI2A target region is a particularly sensitive site for antisense activity. An analysis of energy-related parameters important in complementary duplex formation was performed for each antisense construct. Also, the potential of each antisense sequence to exhibit self-complementarity or to self-dimerize was assessed. The results from these analyses provided an explanation for the high specificity and the superior inhibitory characteristics of GPIA when compared to the eight other antisense oligonucleotides. GPI2A exhibited the second most favorable energy-related characteristics for hybridization reactions, and most importantly, unlike the other eight antisense sequences, it did not show the potential to self-complement or to dimerize. The results of this study and a previous investigation of sequence specificity requirements for GPI2A inhibition of HIV-1 gene expression provide strong evidence for an antisense mode of action for this oligonucleotide construct, a useful tool for analysis of viral gene expression and perhaps a potential therapeutic agent.